Identification of N- and C-terminal residues involved in MAP kinase phosphatase 3 (MKP3) interdomain binding and auto-inhibition.
Interdomain binding has been shown to play an important role in the regulation of MAP kinase phosphatase 3 (MKP3), a phosphatase involved in control of ERK signalling pathways. In this study the residues in N- and C-terminal domains responsible for MKP3 interdomain binding are identified. Peptides from the N-terminal substrate-binding domain of MKP3 were assessed for their ability to bind the C-terminal catalytic domain using surface plasmon resonance. The data indicate that the residues 77-97 (the Post-KIM peptide) in the MKP3 N-terminal domain are responsible for its binding to the C-terminal catalytic domain. Residues in the C-terminal domain that might be important to interdomain binding were identified using data in the existing literature. Variants in which these residues had been altered were examined by circular dichroism and enzymatic assays to ensure retention of their structure and catalytic properties before being assessed for their ability to bind the Post-KIM peptide. The data show that glutamic acid 248, asparagine 267 and, to a lesser extent, arginine 299 are important for the interaction between the MKP3 C-terminal and the N-terminal domains. The identified residues map to a region on the surface of the C-terminal domain that appears complementary to the N-terminal domain surface defined by the Post-KIM peptide. This interdomain binding site is distinct from the substrate interaction sites.